In China, agriculture, health, education, and welfare are intricately woven as part of the developmental plan. This paper focuses on the role o f agriculture in social and economic development and its relationship to health programs, the strategy o f food rationing and the "privateplot'* to improve nutrition and health, and the balance o f food and population in the Chinese society.
Introduction
The ability of the People's Republic of China in delivering health care to its 800 million population has attracted increasing attention around the globe. The deployment of indigenous personnel, known as "barefoot doctors," in health care is a relatively recent develop ment. Many of the advances in China's health status have been at tributed to these personnel and to improvement in environmental sanitation (Dimond, 1971; Sidel and Sidel, 1973; Wang, 1974; 1975 : Salaff, 1973 Horn, 1969) .
Less has been said, however, o f the Chinese food-distribution system, which provides a guarantee for nutrition and health to the entire population. The interactions of nutrition and infection and the subsequent effects on health status have been well documented (Scrimshaw et al., 1968) ; Scrimshaw (1974) has further em phasized that socioeconomic development, o f which improved health and nutritional standards are integral components, can only be a holistic process. In the case o f China, Wen (1974) was em phatic in stating that the health status o f today's China has been achieved more by nutritional improvement than by the direct delivery of medical services.
In modern China, the development of health programs has been intricately interwoven with the total social and economic development. Indeed, the Chinese rationale for family planning through delayed marriage and spaced birth, as an illustration, is
Farm Organizations
The Chinese revolution was synonymous with land reform. As an agrarian nation, its farm organization changes touched the very structure of the society.
The farm organization has undergone three stages of transformation. From 1949-1952, the traditional land-tenure system was abolished. In the class struggle, landlords were liquidated and their land and all other possessions confiscated for redistribution. Mutual-aid teams, in which peasants joined in man power pools, were organized to assist in farm production. After paying an agricultural tax to the state government, the peasants kept their farm incomes for themselves.
In the next period, 1953-1957, the first Five Year Plan of cooperative farms was formed. Under this phase, all land, tools, and facilities were transferred to collective ownership of produc tion teams. The peasants participated as workers and were paid ac cording to their contribution to the cooperative farming tasks and, in some cooperatives, according to the land and tools they sup plied. They also were allowed to keep a " private plot,'' usually ad jacent to the family living quarters, to raise fruits, vegetables, and MMFQ / Health and Society / Spring 1976 147 animals for home consumption. Any surplus could be sold to the state, and these sales were a major source o f private income. In 1958, the People's Republic took the final step in the socialistic transformation by reorganizing the cooperative farms in to people's communes. Designed as multipurpose social, economic, political, and military units, these communes consisted of several villages and became the basic unit of society. A commune is a threetier organization. Below the commune level are the production brigades, and production teams headed by a Revolutionary Com mittee with representatives from all three levels. The committee functions as the administrative unit for the organization. Reportedly, there are 24,000 communes, averaging 5,000 households each, but some communes are considerably larger. The subunits numbered approximately 500,000 brigades and over 300 million teams.
A gricultural P olicy
The first Five Year Plan, 1953-1957, emphasized the development of heavy industrial sectors nationwide, but placed special emphasis on urban areas. In the health field, therefore, most of the resources were allocated to the cities during this period. The cities received more of the health budget, medical facilities, and health personnel, while the rural areas were given the environmental and preventive measures, such as sanitation and vaccinations.
With the promulgation of the Twelve Year Plan for Agriculture Development in 1956, the Chinese chose to stress agriculture as the basis for their country's economic growth, thereby linking health explicitly to rural development. This em phasis on rural areas is also more consistent with the Chinese developmental aspect of the mass line. In 1965, Mao declared in his famous June 26 directive: " In health care, emphasis must be given to the rural areas." China's agriculture is labor-intensive. Although mech anization has been introduced to state-owned farms and many communes, plows, hoes, spades, sickles, and draft animals remain as features of most tilled areas.
The 1956-1967 National Agriculture Development Program was formulated as the major guideline for the long-range develop ment of agriculture. This 12-point program for agriculture in-eluded: (1) water conservation for irrigation and flood prevention, (2) expansion of natural and chemical fertilizer input and output, (3) improvement of old-style farm tools and development of new mechanisms, (4) development and propagation of new strains of seeds for local areas, (5) expansion of multiple-cropping areas, (6) planting of more high-yield crops, (7) adoption of the best farm ing methods, (8) improvement of soil capacity and utilization, (9) promotion of water and soil conservation, (10) protection and breeding of draft livestocks, (11) extermination of insects and plant diseases, and (12) reclamation of wateland and expansion of cultivated areas. The plan was designed to modernize and mechanize agriculture.
Until 1958, when the Great Leap Forward was initiated, food production was on the increase, but 1959-1961 were calamity years which resulted in a food crisis. The agricultural failures during this period led many to conclude that China erred in the " mistaken policy" of favoring heavy industry at the expense of agriculture (United States Department of Agriculture..., 1964; Eckstein, 1966; Larsen, 1968; Erisman, 1972) . Criticism also was strong against the communes as having failed in their basic purposes of economic ac tivities and community organization.
According to a report of the United States Congress, Joint Economic Committee (1968), the total investment made for agriculture 1950-1959, however, does not indicate that this area was sacrificed to industrial investment. Even though less was spent for agriculture than for the industrial sector, the figures in Table 1 show the agricultural investment to be well above 20 percent of the total national investment.
The impression that outside observers had of the Chinese having sacrificed agriculture in favor of industry was due to the priorities given to importation of heavy machinery and equipment for industry during that period rather than of chemical fertilizers vital for agricultural development.
The calamities of 1959-1961 in agriculture were due to bad weather as well as bureaucratic inefficiency and mismanagement during the transition from cooperative farms to communes. The crisis in the food situation greatly heightened the need for better agriculture development, and by 1961 there was a major shift in agriculture management. The planning and management of agri cultural production were returned from the commune level to the production brigades and subsequently to the production teams. The private plot, abolished during the Great Leap in 1958, was re-established. The government also declared an " agriculture first policy." Little information on agricultural investment during the 1960s is available during that period in which the Cultural Revolution was in full swing. It is reasonable to expect, however, that in the face of food crisis, the " agriculture first policy" allocated a larger share of state investment to agriculture than was made during the previous decade. This policy was accompanied by a restructuring of the industrial sector to produce agricultural items, such as tractors, and to import more chemical fertilizers. It has been necessary since 1960 for China to import food from abroad to help feed its people. The burden on agriculture in China's economy is such that it must not only meet the demands for food and fibers for a population growing at a rate of 10-15 million each year but must also provide raw materials for a growing consumer industry and supply a large share of the export in foreign trade.
Food Production and Supply
In the early 1960s, China imported grains mostly from Australia, Canada, Argentina, France, and West German, as shown in Table 2 
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Grain Rationing
The Chinese rationale for grain rationing was a matter of necessity as much as it was part of a planned economy in an effort to increase foreign exchange. China must feed its people but also must engage in foreign trade for economic development. This means that por tions of her agricultural products must be exported.
To accomplish this goal, in November 1953 the state began exercising control over the purchase and sale of grains. Fixed quotas were set for food stores, restaurants, and other establish ments, and consumers were required to present coupons for pur chases. In 1956, a food-rationing program was established for the urban areas, and regulations were set for the production, purchase, and sale of grains. Rice and wheat were rationed according to age, sex, and amount of physical activity. During this period, a ration of 833-976 grams of rice or wheat per day for heavy laborers and 417-458 grams per day for residents and children over 10 years of age was provided, according to Gluckstein (1957) .
Since decision making is largely decentralized to the local level, there are variations in the amount of grain rationed in different locales, especially in rural communes. The amount of grain each person receives is a decision made by the local government, which also sets aside a certain portion for the communal welfare fund. Thus, in some areas a newborn receives the full adult portion. Other children may be allotted half the adult portion, or whatever limit is set by the community, until they reach school age. For example, in the August 1 commune in the Northeast, children below three years of age received 50 percent of the adult portion, three-to seven-year-olds 70 percent, and older children were given the full adult portion. In many cities, manual workers received twice the amount given the office workers irrespective of sex. Sugar and oil, as well as pork, are rationed commodities in some localities. In some areas rationing may include fish.
There are two noteworthy features associated with grain rationing. First, by rationing staple foods, the chief source of energy supply in the Chinese diet, the population is guaranteed a minimal level of caloric intake. This is significant in that this con trol mechanism eliminated the problem of maldistribution and the subsequent possibility o f widespread famine in lean years. The system also enabled China to maintain a reasonable level of vital agricultural exports. In all food areas, China's exports have resulted from saving through elimination of maldistribution rather than from surplus. China is one of the largest exporters in the world of edible fish and fish products (Banchard, 1968) .
Supplement from the Private Plot
Reference has already been made to the role o f private plots in the evolution of China's agricultural policies. Because of high yield on protective food, China has found it expedient to allow private ownership of the plots. Although private plots only constitute 5 percent of the tilled land, intensive cultivation by the peasants has resulted in substantial increases in foods high in nutritional values, such as meats, fruits, and vegetables. Each household is en couraged to have at least one pig and some fowls in addition to its garden. Pork is the favorite meat of the Chinese, and since the amount of pork rationed for each household can be increased 30 to 40 percent if the pigs are raised on private plots, the people have a greater incentive to raise as many pigs as possible. Moreover, pigs serve the dual purpose of being " mobile fertilizer factories" for the private plot. Human excreta and animal manure, quite valuable for fertilizing the fields, are collected and deposited in specially con structed containers and sealed for three weeks before use. The am monia from the excreta and the heat generated by fermentation in the sealed depository destroys disease-transmitting parasites in the feces.
Peasant use of private plots puts all possible cultivable lands to good use. The resulting contribution to the health of the peasants is immeasurable, since the plot is a main source of protective foods and its crops meet as much as 15 to 20 percent of protein, vitamin; and caloric requirements. The peasants are further motivated to work on their private plots, because any surplus may be sold to the state for cash income.
The Chinese Diet
There has been little change in diet over the generations. The Chinese diet has adapted itself to easily grown crops and is therefore quite high in carbohydrates. The major cereals are rice and wheat, rice being the staple food of the South and wheat of the North. Although wheat is grown mainly in the North, the staple diet of the Northerners is corn because of its high yield and its cheapness. The sweet potato is a popular supplement in the southern diet, with millets and sorghums the chief additions in the northern diet. Soybeans are widely grown in most areas of the country and are a significant source of protein and fat.
No systematic or large-scale nutrition survey has been made in China either before or after the revolution. The lack of trained scientific personnel and the priorities given to activities related to production and service delivery in present-day China have pre vented such projects.
On the basis of the fragmented data available, Larsen (1968) During five weeks of travel in China no activities related to nutrition education in the schools or the communities were ob served by the author. A review of the manuals for the training of the barefoot doctors also failed to uncover any nutrition education other than food sanitation and references to disease such a goiter, anemia, or rickets. From time immemorial, the Chinese have known hunger and famine. It is possible, then, that the lack of nutrition education may be due to present availability of food. To the Chinese, food availability may be synonymous with nutrition, and thus, education for improved nutrition is not emphasized as education for preventive medicine. The use of herbs for nutritional purposes, however, is still prevalent, as it has been for centuries in the practice of Chinese medicine. It is believed that the herbs have " hot" or " cold" as well as other properties which affect food ab sorption and energy circulation.
In discussing food practices in the Chinese society, one must note the universal practice of breast feeding. The working mother with an infant is given time to leave the work place to return home or to the nursery to breast-feed her child, Again, this is a very ef ficient means of guaranteeing infant nutrition. It is common to breast-feed until the child is one year old or older. The child also receives supplementary food, beginning at about six months of age. Milk supplement is available only to those exceptional mothers who are unable to breast-feed their infants. Mothers do not receive sup plementary food rations during pregnancy and lactation since " food is so abundant." Irrigation of the central and northern China plains presents many problems. In the late 1950s, an attempt was made to em phasize labor-intensive projects, using the underemployed rural laborers. There was a strong push during the Great Leap Forward in irrigation and water-conservation work. But apparently this did not produce the desired results, since after 1961 there is very little mention of the successes of irrigation. One guess is that the rivers were so silty that they quickly clogged all the irrigation works. The Chinese have now embarked on a program of soil conservation, dam building and electrification, sedimentation, flood control, etc. The building of large, medium, and small dams and channeling water when needed as well as dredging waterlogged lowlands at times of excessive rain is a communal undertaking, especially in winter months when there is less to do in the farms. They estimate that the cost of " taming" the Yellow River, the Yangtze River, and several other rivers will run about 40 billion yuan (20 billion dollars), or about one-fifth of one year's gross national product. Obviously, this cost must be spread out over a number of years. The question of how the very limited resources will be spent is im portant here. It appears that work on these rivers will receive a high priority, while agricultural mechanization will receive a relatively low priority.
Balance of Food and Population
In addition to increasing grain production, the Chinese can im prove the grain/population ratio by reducing the population. Over the last 10 or 12 years, there have been several major efforts at cut ting the birth rate. The growth rate is now somewhat under 2 per cent with a goal of 1.5 percent within a decade. As might be ex pected, the birth rate in the cities is much lower than that in the rural areas.
There are several inconsistencies in the Chinese policies toward population control. In prior years, there was not much talk of birth control. Indeed, there was some debate in early years about whether a birth control program was desirable. These debates stemmed in part from a several-thousand-year-old habit of raising large families, and in part from the Marxist perception that the troubles of the world are caused by exploitation and not by over population. There is a certain feeling that if the social ills of ex ploitation are removed, technology and education can somehow take care of all the other problems. This debate was revived during the Great Leap Forward when, for a brief period, having children was actively encouraged. Not until 1968 did China begin to define an antinatal policy and intensify its efforts to involve local organizations in promoting family planning. Having successfully developed the technology for family planning (Wang, 1974), it remains to be seen whether China has the determination to ac complish a feat in demographic transition as she has done in other social welfare programs without the accompanying modernization and industrialization experienced in the developed countries.
Implications from China's Experience
China's experience in agriculture and health is an integral part of its social experiment in transforming its society in the past 25 years. While China's experience is not transferable because of the political and economic system peculiar to that country, there are, nevertheless, a number of lessons which can be learned from the ex perience and which carry worldwide implications, especially for the developing countries. The implications are that:
(1) China's experience has shown the effectiveness of mere caloric supplementation in relieving protein deficiency and in guaranteeing a level of nutritional adequacy for a large population. Wen (1974) has suggested that in evaluating dietary adequacy in a developing country, the use o f energy sufficiency should override all other nutritional considerations. Caloric adequacy cannot be overemphasized and deserves serious consideration in terms of both nutritional and non-nutritional policy. 
